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1. Introduction 
Today, different countries from all over the world develop smart buildings that operates as stand-alone energy-
consuming entities [1]. Countries like Korea, Japan, Singapore, Hong Kong and Dubai are among the known 
countries engaged to smart buildings [2]. Smart buildings are high performance, user-friendly and automated 
buildings that save energy and increase efficiency and security through integration of Information and 
communication technologies [3]. 
The high number of population in Philippines reflects a high demand of electricity for residential, commercial, 
industrial buildings. In 2014, 79% of electricity consumed by buildings while at least 10% of power losses in 
Philippines [1]. Smart and green technologies provide efficient and energy-saving buildings. This paper 
discusses the features and market potential of smart buildings in Philippines. 
  
2. The smart building development in Philippines  
 
2.1 Types of building construction  
The types of building construction are residential, commercial and industrial. This section represents the 
number of constructed building buildings in Philippines from 2012 to 2015 based on Annual Survey of 
Philippine Statistics Authority (see in table 2). 
1. Residential Buildings in Philippines has three different types. It is either house and lot, townhouse, 
condominiums or apartments [2].  On the other hand, Philippines statistics authority classifies 
residential buildings as single type, duplex, an apartment and/or Accessoria and residential 
condominiums [3].  
• House and Lot is a single building and typically has a living area, bedrooms, bathroom, kitchen and 
dining area. The house and lot are spacious, that has balcony, carport, garden and even sometimes with 
swimming pool. House and lot residence can be either single-floor or multi-floor buildings [2]. 
Buildings in subdivision or subdivided residential lots are commonly known as “subdivisions” or 
“villages”. Subdivisions are exclusive and secured community mostly resided of families with regular 
incomes. Lancaster estate is on one of the modern subdivisions in Manila comprised of 2,000-hectare 
English countryside theme buildings with minimum lot area of 80 sq. m. In this case, Lancaster just 
design and construct the building with installed electricity system, Cable TV (CATV), Telephone, Air 
Condition Outlet. The homeowners provide the rest of the house appliances and devices.   
• Residential Condominiums are privately owned buildings operate as commercial industry selling 
condominium units to OFW, young professionals and families. Condominiums are located in big cities 
like in Taguig and Makati. The accessibility to commercial-business centers and other public 
establishments attract the target customers to buy condominium units. Condominiums can either be a 
mid-rise or high-rise building and it can be a studio type (18sq.m total floor area) or a penthouse 
(bigger and more expensive condominium unit) [2]. Condominium developments are equipped with 
elevators, parking, spa and many other facilities.  
• Townhouse is a combination of house and condominium concepts. A townhouse a single or duplex 
type building and typically has several houses lined up next to each other that has its own garage, 
backyard or entrance [2].  
• Apartments/Accesoria are privately owned buildings operating as commercial buildings rented out to 
private individuals. Apartments are mostly located in cities occupied by students, professionals and 
even families. There is a studio type apartment unit is consist of kitchen, dining, and sleeping area. 
There are studio and convertible types of apartments. A studio apartment has an open floor plan and 
with no interior walls. Convertible is another type of apartment that has a bigger space large and walls 
that provide privacy and comfort [2]. 
2. Commercial Buildings are buildings of different sizes and which are intended for commercial purposes 
such as wholesale, retail and service trades; i.e. stores, hotels, restaurants, banks, disco houses, etc.[3]. 
Largest and prominent malls in the country are located in Luzon area such as SM megamall, Mall of 
Asia and Glorietta mall. Commercial buildings operates at least 8 hours per day consuming large 
amount of energy on air-conditioning system.  
3. Industrial Buildings are buildings, which are used to cater the production and warehousing activities 
of industrial establishments including factories, plants, mills, repair shops, machine shops, printing 
press, storage plant, electric generating plants [3]. 
In 2012, there are 20,218 constructed residential buildings accounting 90% of the total of building construction 
in Philippines. There are 1,919 constructed commercial buildings sharing 9% of the total building construction 
in fourth quarter 2012 and 370 industrial buildings sharing 1% of the total building construction in fourth 
quarter 2012.  
Construction 2012 2013 2014 2015 
Residential  
                Luzon  12,380     9,744   11,871  13,124 
                Visayas     3,472     2,721     3,014     5,035 
               Mindanao    4,366     4,942     6,270     6,115 
Sub-total   20,218   17,407   21,155   24,274 
Commercial 
              Luzon    1,004   1,070     1,163     1,229 
              Visayas       440       425       352        466 
              Mindanao       475       416       530        608 
Sub-total    1,919       1,911    2,045     2,303 
Industrial 
             Luzon       233       241        309         277 
             Visayas         52         35          52           50 
             Mindanao         85         93          89           73 
Sub-total       370       369        450          400 
Total  22,507  19,687   23,650    26,977 
Table 1. Summary for construction establishment by industry (2012 to 2015) 
Based on the approved building permit report of Philippines Statistics Authority in the fourth quarter of 2013, 
the total building construction of 19,687 in 2013 decreased 12.5% (2,820) from the total building construction 
of 22,507 in 2012 (see in figure 1).  On the other hand, the total building construction in the Fourth Quarter of 
2014 reached 23,650 and 26,977 in 2015. It shows an increase of 12.3% compared to the 23,650 constructions 
recorded during the same quarter in 2014. The increasing numbers of building construction in Philippines 
shows a good market for smart building systems (see in figure 1). 
 
 
Figure 1. Overall total of building construction Fourth Quarter (2012-2015) 
Among the three types of building construction, residential buildings are the most promising market to look 
at. Luzon region with 12,110 residential buildings in 2012, 9,744 in 2013, 11,874 in 2014 and 13, 124 in 2015, 
has the highest numbers of residential construction from 2012 to 2015 (see in Figure 2). Mindanao with a 
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residential building construction of 4,366 (2012), 4,942 (2013), 6,270 (2014) and 6,115 (2015) has second 
highest numbers of residential construction in Fourth Quarter of 2012 to 2015(see in figure 2).  Even though, 
the total number of residential building construction decreased in 2012, Mindanao region still continuous its 
growth (See in figure 2). Visayas region constructed the least number of residential buildings with 3,272 
(2012), 2,721 (2013), 3,014 (2014) and 5,035 (2015) (see in Figure 2 or see in appendix 9, 10, 11, 12). 
 
 
Figure 2. Total residential building construction, by area, Fourth quarter 2012 to 2015  
The residential–type building consist of single, duplex/Quadruplex, apartments, condominiums and others. 
Among the residential building constructions, the single-type residential building shows the most number of 
projects with 17,634 accounting for 87% of the total residential building construction in Fourth Quarter 2012. 
Apartments are the second largest number of residential building construction with 2,215 accounting for 11% 
(see in Figure 3). There are 254 condominium buildings sharing 1% of the total residential building 
construction in Fourth Quarter of 2012. The duplex/ quadruplex building construction reached to 254 in 2012, 
255 in 2013, 1,986 in 2014 and 972 in 2015. The apartment/accesoria building construction reached 2,215 in 
2012, 1,844 in 2013, 2,317 in 2014 and 2,188 in 2015 (see in Figure 3).  There are 61 in 2012 consist of other 
residential buildings sharing less than 1% of the total residential building construction, 31 (2013), 23 (2014) 
and 39 (2015) (see in Figure 3 or appendix 9, 10, 11, 12).  
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Figure 3. Total Residential, by types, Fourth Quarter 2012-2015  
The data shows that Luzon area has the largest number of commercial buildings constructed in Fourth Quarter 
2012 to 2015 (see figure 2). For instance, in 2012 there are 1,004 (52%) constructed commercial buildings in 
Luzon, sharing 52% of the total commercial building construction in Philippines. There are 475 buildings 
constructed in Mindanao sharing 25%. In addition, there are 440 buildings constructed in Visayas sharing 23% 
of the total commercial building construction (see in figure 4 or appendix 1, 2, 3, 4).  
   
 
Figure 4. Total commercial building construction, by area, Fourth Quarter 2012-2015  
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The commercial-type buildings in Philippines are consist of banks, hotels/motels, offices, stores and others 
(see in Figure 5 or appendix 1, 2, 3, 4). Retail stores are the largest numbers of commercial buildings 
constructed in Fourth quarter of 2012 to 2015. There are 968 retail stores sharing 51% of the total building 
commercial construction and it the largest commercial building constructed in Fourth Quarter 2012. While in 
2013, there are 1002, 987 in 2014 retail stores in 2015. There are 391 banks’ construction and accounting for 
20% of the total commercial building construction in 2012. There are 219 in 2013, 198 in 2014 and 336 
constructed banks in 2015. In addition, there are 222 hotels constructed in 2012, sharing 12% of the total 
commercial building construction. There are 391 commercial building construction classified as other types of 
commercial building,  350 in 2013, 468 in 2014 and 507 in 2015.  The office construction consist of 296 in 
2012, 288 in 2013, 348 in 2014 and 215 in 2015.  
 
Figure 5. Types of commercial building construction, Fourth Quarter, 2012-2015  
 
Among the three areas, Luzon has the most number of industrial construction projects with 233 accounting for 
63% of the total industrial building construction in Fourth Quarter of 2012 (see in Figure 4). Mindanao has the 
second most number of industrial building construction with 85 sharing 23% of the total numbers of industrial 
building construction in Fourth Quarter of 2012 (see Figure 4). Moreover, Visayas had the least numbers of 
industrial building construction of 52, sharing 14% of the total building construction in Fourth Quarter of 2012 
(see in Figure 6 or appendix 5, 6, 7, 8).  
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Figure 6. Total industrial construction, Fourth Quarter, 2012-2015  
The industrial building construction consist of factory, repair/machine shops, printing press, refinery and 
others. There are 283 other industrial buildings constructed in 2012 sharing 76% of the total industrial building 
construction. Unfortunately, Philippine Statistics Authority did not specify what those other industrial 
buildings are. There are 62 factories constructed that accounts 17% of the total industrial building construction 
and there are 19 repair or machine shops sharing 5% of the total industrial building construction. There are 
four constructed printing press sharing 2% of the industrial building construction (see in Figure 7 or appendix 
5, 6, 7, 8). 
 
Figure 7. Types of industrial building construction, Fourth Quarter, 2012-2015  
 
 
 
2012 2013 2014 2015
Luzon 233 241 309 277
Visayas 52 35 52 50
Mindanao 85 93 89 73
0
50
100
150
200
250
300
350
Industrial Building Construction
2012 2013 2014 2015
Factory 62 60 118 84
Repair /machine shop 19 23 22 26
Refinery 2 0 1 1
Printing Press 4 3 1 3
Others 283 283 308 286
0
50
100
150
200
250
300
350
Types of Industrial Building
Factory Repair /machine shop Refinery Printing Press Others
2.2. Smart building technologies 
 
Designing and developing smart buildings are the same process when building a traditional building where in 
the location, size, height, design and cost are drafted, and the design of the intelligent systems must be agreed 
upon before starting the construction [4]. Retrofitted systems are more expensive because they require 
replacing systems in an existing building, but then building developers can still get good ROI after some years 
like in Lake Hospital and Adobe Software Company [2]. 
There are three types of commercial buildings: residential, commercial and industrial buildings. Commercial 
buildings operate as business establishments like office, banks, retails stores and others. The residential or 
smart home is  composed of mini Building Management System (BMS)[1] connected to a centralized control 
system accessible to the homeowners for monitoring and adjusting smart home performance[1]. The smart 
homes are consist of controllable consumers, suppliers and storage to realize a flexible consumption and supply 
of thermal and electrical energy [2]. In addition, it requires skilled system installer in smart homes to avoid 
technical issues [1]. On the other hand, industrial buildings involved in manufacturing and production. Smart 
buildings are flexible and eco-friendly buildings that improve grid management [3].  
Smart buildings are integrated to Information and Communication Technologies (ICT). Thus it provide smart 
features including  the ability to monitors the electricity usage [4], provide dynamic pricing, wind twinning, 
demand response, electric vehicle charging and battery storage [5], energy efficiency and  ability to connect to 
smart grid and generate its own electricity [5].  
Philippines embraces smart technologies in buildings. Air conditioning, lightings and security systems are the 
three important building technologies in Philippines.  
Lightings are one of the first things to consider when establishing buildings. In 2015, new smart technologies  
including LED lightings, solar tube, solar panels are presented during the European Chamber of Commerce of 
the Philippines Energy Smart Philippines [6]. 
Security is the first concern of Filipinos because of the high crime rate in the country. Safety and security 
system (CCTV, intercom, fire alarms) is the most common smart devices installed in condominiums.  For 
instance, the city government of Davao city required companies to install CCTV before acquiring business 
permits[7]. This shows that the government can really influence the stakeholders to adopt smart devices. 
Moreover, due to frequent power outage condominiums prepared emergency power generator. While the 
intelligent building management systems are mostly found in luxury condominium units.  
Philippines is a tropical climate. Therefore, air conditioning system in buildings is very important. As a matter 
of fact, air conditioning is the largest consumer of energy especially in commercial buildings [8]. 
The real estate developers are concerned of providing a healthy atmosphere for building occupants so that 
workers work in a clean air, good lighting and comfortable workplace [9]. Moreover, smart building 
technologies are available and utilize in the Philippine market.  HAP, IoT and Schneider are just the few 
companies providing smart technologies. The table below indicates the presence of smart devices in 
Philippines such as intelligent lightings, building and management system and access control system. 
However, it is hard to identify how many users of smart home devices because there is no report showing the 
market sales of smart home technologies.  
Smart Company Company Profile Products  
HAP (Home 
Automation.PH) 1 
Provides an electrical system install in 
buildings to control the building appliances 
and utilities through sensors, remote and 
automated technologies 
Intelligent Lighting System 
Electric curtain system 
Background music system 
Access Control System 
Centralized control system 
Security Monitoring System 
Entertainment System 
IOT (Internet of 
Things Philippines 
Inc)2 
 
Provides smart building system that connects 
building electronic devices to the internet to 
automate and control various devices even 
from a remote location 
Lighting,  
HVAC,  
Building security system, 
Entertainment system  
Schneider3 Leading designer and manufacturer of building 
automation and control solutions 
Building Management and 
Security  
Cybersecurity Solutions   
Electrical Distribution 
Installation Systems and Control 
Grundfos4  Leading producer of commercial building 
devices such as pump systems for fire 
protection, HVAC, and pressure boosting 
Building Management System 
(BMS) (connected to HVAC 
systems) 
Table 2 Companies that produce smart devices 
2.3. Green Building standards 
Similar to Leadership in Energy and Environmental Design (LEED) [17] that allocates points based on a 
building’s environmental impact and human benefits [18], Philippine Green Building Council (PHILGBC) 
established Building for Ecologically Responsive Design Excellence (BERDE) Program in 2010 to improve 
commercial building performance [18] and address the negative impacts of climate change in the property 
sector [15].  In 2012, Philippine government initiated a green efficiency project under the Department of 
Energy and Asian development Bank (ADB) by replacing old lighting system of government offices in Metro 
Manila to T40/T35 fluorescent tube. In addition, there is an installation of Light-emitting diode (LED) solar 
                                                          
1 Home Automation. http://homeautomation.ph/ 
 
2 IOT. http://www.iotphils.com/solutions/smart-home/#prettyPhoto 
 
3 Schneider. http://www.schneider-electric.com.ph/philippines/en/products-services/buildings/intelligent-
buildings/building-management-system.page 
 
4 Grundfos. http://ph.grundfos.com/about-us/introduction-to-grundfos.htm 
 
home systems to 223 households in off-grid areas and distribution of 8.6 million compact fluorescent lamp to 
residential sector nationwide resulted in an annual energy savings of 310 GwH [19]. 
PHILGBC encourages commercial buildings to reduce the energy consumption and improve indoor 
environment through innovation. BERDE points include the integration of Building automation System (BAS) 
to lightings, water system, chillers and other Mechanical Ventilation and Air-condition system (MVAC) [18].  
Retail stores started to adopt green building standards. SM malls are among the first retails stores that aim to 
to acquire US Green Building Council Leadership in Energy and Environmental Design (LEED) certificate. 
SM redesign their buildings incorporating the green building features like rain harvesting, water recycling, the 
use of solar, Insulating Glass Units (IGU) and LED/CFL light bulbs [20].  
BERDE rating scheme also consider the transportation system as it is another major contributor to worldwide 
carbon emissions. The location of buildings that allows tenants easy connectivity and access to public 
transportation, bicycle stands and showers for office users gains additional credits on for BERDE certification 
[18].  
On the other hand, the government established a Green Building Code in 2015 that promotes the efficiency of 
building performance through green technologies [10]. The green Building Code is applicable to all new 
construction and/or with alteration of buildings with a minimum total gross floor of: residential condominium 
building (20,000sqm), Hotel/resort (10,000sqm), educational institution (10,000sqm), hospitals (10,000sqm), 
Business office (10,000sqm), retail store (15,000sqm) and mixed occupancy buildings (10,000sqm)[10]. The 
building developer companies, technical professionals, property managers and building owners and other 
agencies involved in the planning, design, construction and management of buildings are responsible in helping 
the government to implement the green building code [10]. According to architect Emelito Punsalan Philippine 
Green Building Initiative the concept of Green building features include cold air recycling, low solar heat gain 
coefficient of glass (SHGC), waste-recycle system, sensors, vegetation and sustainable design[21]. Zuelig [22] 
and Net Lima buildings [15] are just an example of buildings that installed green technologies like on-grid 
photovoltaic solar power system, Fiberglass fuel storage tanks rainwater collection systems and gray water 
recycling systems, Sun Shading and a Full Glass Curtain Wall. 
2.4. Smart building permit and standard 
The Philippine national government established Republic Act 6541 or the National Building Code or standards 
to manage the development, administration, and enforcement on buildings, under the Secretary of Public 
Works, Transportation and Communication, and other agencies [10].  
The Republic Act 6541 or the national building code of the Philippines serves as the Philippines National 
Standards. The National Building Code of the Philippines requires building permit from the specified 
government agencies prior to construct, alter, repair or demolish a building.  The law applies to any person, 
firm, or corporation including government buildings. There are documents need to submit when securing a 
building permit declaring the types, specification, nature and building plan certified by licensed engineers and 
architects [10].  
APEC implements Building Codes, Regulations, and Standards on APEC members for energy efficiency in 
buildings. Philippines is one of the members of APEC. APEC evaluate the members’ utilization of building 
codes to increase building performance, aligning with the “green” vision of resource conservation and waste 
reduction[11]. This includes the conservation and reduction of energy waste on buildings. The Department of 
Energy imposed a Renewable Energy Act of 2008 does not only encourages the big companies but also the 
end-users to participate in the movement by generating renewable energy by offering fiscal and non-fiscal 
incentives (FIT, green energy option program and net metering for renewable energy) [12]. APEC report shows 
that The Philippines National Building Code has a section on light and ventilation but nothing on indoor air 
quality, just minimum air ventilation in buildings through the Clean Air Act of the Department of Environment 
and Natural Resources (DENR)[11].  
There are plans to establish Green Building Codes in Philippines including Senate Bill 2574, Senate Bill 1799 
and Green Building Act (2009)[11].  
In 2015, Department of Public Work and Highways (DPWH) together with World Bank-IFC and Philippines 
Green Building Initiative (PGBI) introduced the Green Building Code to enhance the efficiency of building 
performance[13]. The Green Building Code is applicable to all new construction and/or with alteration of 
buildings with a minimum total gross floor of: Residential condominium building (20,000sqm), Hotel/resort 
(10,000sqm), Educational institution (10,000sqm), hospital (10,000sqm), Business office (10,000sqm, Retail 
store (15,000sqm) and mixed occupancy building (10,000sqm)[13]. In addition, building developers, technical 
professionals, builders, property managers and other agencies involved in the planning, design, construction 
and management of buildings are helped the government to implement the green building code[13].  
2.5. A smart building case study (Stratford Building) 
Stratford building5 is a smart and high-class condominium located in Makati City, Philippines estimated 
completion in 2016 to 2017. A 74-storey building with 1,136 high-end residential units targeting high-end 
market. Stratford building is developed by Picar Development Inc., which has a vision of developing an 
innovative and luxurious real estate in main cities. Stratford buildings has different types of residential units: 
Studio, 1BR, 2BR, 3BR, Penthouse cost from P5, 000,000 to P40, 000,000 per unit. Studio units are comprised 
of one to two bedroom units intended for young professionals. There are 1-bedroom unit, two bedrooms and 
three bedrooms mainly intended for families.  
Through the partnership with Cisco systems, the tallest residential building in the Philippines equipped with 
smart home technologies [14] such smartphone, child locator, smart work center, hands free shopping, smart 
cards, virtual concierge, smart kiosk and  digital signage. The condo units are integrated to intelligent building 
systems management  that control room temperature and lightings and security control system, electric stove, 
intercom ,Wi-Fi, CCTV and fire alarms [14]. Stratford building has a luxurious lifestyle  with common 
amenities, including  high-speed elevators , beauty salon, a gym, a mini-theatre, swimming pool, meditation 
garden, music library, and a day care center [15]. Stratford building is trying to feature security, luxury and 
comfort that the building brings because of the smart technologies and facilities. It has a perfect location, as it 
is located close to retail stores, business centers, schools and other public amenities.  
  Condo Building Common Amenities/Services Condo Unit Features  
• Swimming Pool Area 
• Gym 
• Meditation Garden 
• Mini Theatre 
• Beauty Salon 
• Music Library 
• Day Care Center & Children’s Playground 
• Safety and security control systems 
• Intelligent building management  
systems 
• Smoke and heat  detectors 
• Intercom 
•  Electric stove 
• CCTV 
• Fire alarms 
                                                          
5 Stratford building. http://stratford.ph/?page_id=108 
 
• Virtual concierge  
• Back-up generator  
• High-speed elevators 
• Automatic sprinkler system 
• Automated lightings 
• WIFI 
• Ventilation 
Table 3 Stratford Building amenities, services and features  
2.6. Smart building stakeholders 
Smart building stakeholders include the government, building owners, building developers, financial 
institutions, suppliers, real estate agents and end-users. This section will discuss the role of every stakeholder 
in smart building development in Philippines.   
Government. The national and local government are involved in smart building activities. The national 
government implements the National Building Code of the Philippines as a standard for building construction. 
The two main agencies involve in building construction in Philippines are Department of Public Works and 
Highways (DPWH) and Department of Communication and Transportation[10].  
The government provides access to housing opportunities for every Filipinos. Government is also concern on 
building developers’ business. As a matter of fact, Pag-IBIG Fund (government-owned and controlled 
corporation) helps boost the real estate business mainly the condominium industry [16] .In addition, the 
government allocates budget for housing projects with total of less than 1% total government expenditures 
[17].  The government program, “Gaganda ang buhay kung may bahay at hanap-buhay” (Life will improve 
with housing and livelihood) targeted 1.47 million housing units between 2011-2016)[17]. This is a mass 
housing program (intended to poor families) implements the housing standard with potable water, safe and 
sufficient electricity, access roads to the nearest commercial centers, and ICT considering the disaster risk 
reduction and management (DRRM) and climate change adaptation (CCA) measures [17]. The mass housing 
program provides a comfortable living to poor families but not considered as smart homes.  
The municipalities or cities are  oblige to comply with the National Building code[10] and responsible to 
enforce the code  in planning, checking, inspection, and issuance of building permits and certificates [11]. The 
city government Departments involved in dealing with building construction permits in Philippines[18] are: 
1. Register of Deeds (RD). This is a government agency that provides a certified true copy of the land title 
that serves as proof of ownership of the land on which to build the building. 
2. Barangay. Smallest form of the government in Philippines that provides barangay clearance, which is a 
requirement for obtaining the locational clearance.  
3. City Planning and Development Office (CPDO). After securing the barangay clearance, obtaining a 
locational clearance from the planning Office is required to ensure that the building construction conforms 
to the municipality or city’s Comprehensive Land Use Plan and zoning ordinances [18]. 
4. Bureau of Fire Protection (BFP). The City Bureau of Fire evaluates building plans and specifications to 
ensure that the building conform to the fire safety and control requirements of the Fire Code. In acquiring 
the fire safety clearance, the applicants need to Building Plans, Bill of Materials and Locational Clearance. 
Bureau of Fire Protection still need to inspect the building after completion to make to certify that the 
required fire safety construction, fire protective and/or warning systems are properly installed and working 
efficiently.   
5. Office of the Building Official (OBO). All the documents and clearance mentioned earlier submitted to 
the Office Building Official (OBO). Documents include the Certified true copy from Registry of Deeds; 
Building permit application form,  survey plans, design plans, specifications and other related documents 
and Locational clearance from the CPDO. 
The Office Building Official (OBO) is responsible in providing the building permit and ancillary permits 
consisting of architectural permit, civil permit, electrical permit, mechanical permit, sanitary permit, plumbing 
permit and electronic permit.   
6. Water District.  This provide water to the city and is responsible in water and sewage inspection. 
7. City Assessor's Office (CAO). City Assessor’s Office is responsible in inspection or appraisal of the real 
property.  
In general, acquiring building construction permit in Philippines is costly and involved in a long process. There 
are 24 procedures to comply when applying for building permits taking an average of 80 days[18].  
Building Association. Philippine Green Building Council (PHILGBC) is a non-stock organization that is 
composed of corporations and organizations from every sector of the building industry in Philippines. 
PHILGBC established BERDE certification program that provides green building rating system. 
Real estate developers/owners. An individual or corporation (public or private) who involved in land 
acquisition, property development and selling of the developed properties. Real estate developers/ owners 
approach contractors to build their desired buildings (residential, commercial or industrial). In some cases, real 
estate developers/owners also own construction companies.  
 In Philippines, mostly private companies are involved in building developments. The top 12 private building 
developers in the country build modern residential, commercial and industrial buildings all over the country. 
The building developers approach the building designers and construction companies. Government agencies 
also own building.  
Contractors. These construction companies or builders that focus on production of buildings. Contractors are 
engaged in various sub-contractors like electricians, designers, suppliers and construction laborers to complete 
site projects. 
Designers. Mainly architectural agencies engaged in architectural and interior design of buildings in 
consideration to structural, mechanical, electrical, sanitary, and other disciplines. Building designers embrace 
the principles and methodologies of the PhilGBC (Philippine Green Building Council) and LEED (Leadership 
in Energy and Environmental Design) when designing buildings in Philippines.  
Suppliers. Most of the suppliers are private companies supplying materials for building developers. Suppliers 
have big role for smart building developments. Suppliers who are concern about smart buildings can introduce 
smart building technologies to their customers.  
Financial Institution. These government and private agencies either banks, Pag-ibig Fund and others that are 
involved in financing the construction and buying the buildings. Companies that would like to build, lease or 
buy buildings approach the financial institution for financial help.  
Real estate Agent. End-users buy buildings through direct sellers or sales agents. For example, in Philippines, 
building developer companies hires real estate agent that involved in the sales and marketing of buildings. The 
real estate agents are experienced in condominiums and the ones who explain the buyers about the housing 
unit and can influence the end users’ buying decision. This means, that the real estate agents can explain to the 
end users about the other features of the building including the advantages of smart building.  
End Users. The Overseas Filipino Workers (OFW) and high-income professionals are commonly engaged in 
investing for real estate. Simply because OFW and high-income professionals have the financial resources or 
they are who are qualified of taking loans from government agencies or banks.  The Overseas Filipino Workers 
(OFW) are the main drivers for the real estate growth, as they believed real estate is a good investment. It is 
about P240-billion of the $20-billion sharing  30% of the total OFW remittances invested in real estate, mostly 
to condominium units in Metro Manila [16]. On the other hand, professionals prefer to live in condominiums 
as they are concern on location and convenience because condominiums are located in the  heart of the city 
[16]. This shows that smart building features are not the main concern for residential building investments in 
Philippines.  
  
3. Market of Smart Buildings in Philippines 
Smart building stakeholder include end user, building owners, finance, intelligent building consultants, 
security, ICT consultants and environmental compliance [8]. Stakeholders’ benefits from smart building are 
operational efficiency, utility consumption reduction, financial performance improvements, sustainability, 
prestige, and user experience [4].  
Smart or intelligent buildings have the ability to respond to energy market demand. In USA, about 70% of the 
total energy consume by buildings [34].  Smart buildings include commercial, residential and industrial. One-
third of the energy supply in cities consume by commercial and residential buildings mainly in developing 
countries [35], [36]. In USA, there are 21% on residential, 18% on commercial and 33% on industrial energy 
consumption [33]. The development of smart building requires high investment and therefore it is important 
determine the ROI. Smart building can energy and operational savings of $1/sq. ft. of 4 year-payback and 95% 
ROI over 5 years [37].  Moreover, smart building has an additional impact of 1% on employees’ productivity 
[37]. It is estimated that smart home gathers strength with a global estimate of 26 billion devices connected to 
smart phones by 2020[5]. Building occupants experience the same technology and building systems at 
workplace like the other commercial buildings [2]. Intelligent system, comfortable and efficient buildings are 
attractive for the occupants [37] and therefore, it is important for the real estate builders to consider those 
qualities when developing a smart building to be more competent in the market. The Leadership in Energy and 
Environmental Design (LEED) and Energy Star are international organizations that provide certifications for 
the design, construction and implementation of energy-efficient buildings [1]. 
In Philippines, private companies are the top players in smart building industry. Real Estate development is 
one of the most competitive industries in Philippines that build residential, commercial and industrial 
buildings. The top 12 real estate builders are private companies and more engaged in building modern 
residential and commercial buildings. The table 1 is an indication that modern and high-rise buildings surround 
Philippines.  
The residential industry in Philippines is growing. There were 51,000 new high-rise residential condo units 
disclosed in 2013[16]. Ayala Land, Inc. is one of the known and largest building developers that engaged in 
building residential and commercial buildings nationwide (condominiums, malls, offices, hotels and resorts).  
Ayala Land6 is engaged in engineering, procurement and construction management including building 
administration center and subdivision maintenance, and special technical services for shopping centers, 
subdivisions, parking structures, waterworks operations and other properties developed by Ayala Land and its 
subsidiaries. Ayala land is known for residential and commercial building development, industrial estate 
development, and industrial construction, government infrastructure (highways and bridges), water supply and 
wastewater projects, engineering design and related technical services for horizontal development, equipment 
operations, and ready-mixed concrete and precast products.  
Real Estate Developers Services (Construction) 
Ayala Land, Inc. Houses, Malls, Offices, Hotels & resorts 
SM Land, Inc. Residential, Malls, Cyber park  
Megaworld Corporation Residential, hotels,  
Robinsons Land Corporation Malls, hotels, offices, houses 
Rockwell Land, Inc. Office Residential, business center 
Federal Land, Inc. Residential, hotels, business centers, resorts 
Eton Properties Philippines, Inc. Residential, offices, Parkview 
Century Properties Group, Inc. Residential, Malls,  
                                                          
6Ayala Land  http://www.ayalaland.com.ph/services/ 
 
Filinvest Land, Incorporated Malls, Residential, hotels 
DMCI Homes Residential 
Shang Properties Office, residential, malls,  
Vista Land and Lifescapes Residential 
Table 1. Top 12 Real Estate Developers in the Philippines[19]  
Philippines is one of the emerging market for LED lightings that attracts both foreign and local firms to operate 
in the country. It is currently available in the market and among the five known LED lighting enterprises in 
Philippines are: Firefly Electric & Lighting Co, Akari Lighting & Technology Corp., General Electric 
Philippines Inc., Philips Lighting Philippines Inc. and Yatai International Corp7. 
The government plays an important role in the smart building market by promoting the use of LED Lightings 
in buildings. The government program started by passing House Bill 6892 (LED Light Savings Act of 2013) 
promoting LED lights that could save almost 70% in energy consumption and eliminate the use of toxic 
mercury, which is found within the traditional lightings [20]. This encourages the building owners to utilize 
LED lightings. 
  
                                                          
7 http://www.syhdee.com/newsshow-22-193-1.html#.V7W7caIg1Vr 
 
4. Discussion and Conclusion 
Residential buildings are the largest numbers of building construction in Philippines especially in Luzon area. 
Lightings, CCTV, air-conditioning are the most commonly used smart building technologies in Philippines. 
The reasons of residential building occupants of buying and residing in condominiums and apartments because 
of location, security and price. This shows that end-users are not really concern on other smart building 
technologies. 
House and lot is one of the housing types in Philippines. Residential building is a good smart building market 
based on statistics.  However, there are different types of business in Philippines that varies in size, features, 
demand and location. There should be a selection of which type of residential buildings for smart building. 
There are houses made by concretes, bamboos and woods using minimal electrical technologies. However, 
this paper intentionally focused on house and lot developed by real estate developers because these residential 
units have more potential to adopt smart building technologies than the houses owned by low-income 
occupants. The house and lots developer ensure the standard installation in houses including electrical systems, 
Cable TV (CATV), Telephone, Air Conditioning Outlet and homeowners provide the rest of the technologies.   
Condominium is the other type of residential houses. Condominium is commercial type of building 
construction, which mostly intended as residential units. Security systems and file alarms are installed in 
condominiums. Other building features installed in condominiums depending on sizes, location and price of 
the condominium units.  Standard condominium units equipped of stove, exhaust system, air-conditioning 
system, sprinkler system, and telephone and cable TV connections. While the luxurious units are equipped of 
the standard features of condominiums and smart technologies integrated to Building Management Systems.  
Moreover, by understanding the demands of end-users, it is important to have a good building designs, 
affordable prices and good location. In other words, looking at the building occupant’s side, there is a low 
demand for “green” or “smart” buildings in Philippines. 
The real estate competition in the country is high and therefore building developers have to develop modern 
and attractive buildings for the users using smart devices as accessories especially for luxury buildings. 
Real estate developers intend to develop smart building to promote luxurious lifestyle, which is clearly 
intended for the high-income population. While average and low-income population do not really care about 
smart devices. Therefore, the target market for smart building in Philippines are the high-class population who 
can afford to install smart building devices.  
The government plays an important role in smart building development. The Green Building Code of the 
Philippines ordered big establishments (minimum 10,000sqm) to adopt green building principles. The green 
building programs (LED lightings and solar panel distribution) and the loans from PAG-IBIG Fund are just 
the few initiatives of the government to promote green buildings.  
The department of public works, PGBI, PHILGBC, Asian Development Bank are among the agencies involved 
in green building projects in Philippines. The building developer companies, technical professionals, property 
managers and building owners are help the government to implement the green building code.  
Indeed, smart building technologies save energy, reduce electricity bills and provide a healthy indoor 
atmosphere. However, in Philippines the “smart” building concept is associated more of comfort and luxurious 
lifestyle. This observation acquired by observing how real estate developers described their smart buildings. 
On the other hand, “green” building concept standardized by the government is related to energy-saving and 
eco-friendly living. BERDE green buildings certification established by the PHILGBC emphasized the used 
of automation system to monitor the energy consumption. In general, either buildings called “smart” or “green” 
both are beneficial to life and environment.  
The demand of smart building devices from the end users’ side are low. End-users are more focusing on the 
prices, designs and location when acquiring buildings.  Develop green buildings is an additional cost for 
building developers and not the main priorities of building occupants. Thus, Philippines only the premium 
buildings fully utilized smart devices integrated to Business management system serving as accessories of 
luxury buildings. The green building code is one way to promote green building in the country. The 
government also need to empower the end-users about benefits smart or green technologies to life and the 
environment.   
Lastly, the continuous building construction in Philippines, the government’s initiative towards green buildings 
is an indication of a potential market for smart buildings especially in residential condominium buildings, 
hotels and retail stores. 
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 1- Commercial Building Construction 
 
Appendix 1 Number of New Commercial Building Construction -Fourth Quarter, 2012 [21] 
Region Banks Hotels/motels  Office  Stores Others Total  
NCR    4 10 51 89 18 172 
CAR         9 5 13  2    29 
Region 1-Ilocos Region    2 15 12 72 43  144 
Region II- Cagayan 
Valley 
   4 7 27 3    41 
Region III-Central 
Luzon 
    5 8 23 121 51  208 
Region 1VA- 
CALABARZON 
    9 27 41 118 87   282 
Region 1VB- 
MIMAROPA 
      10 3 24 8   45 
Region  V- Bicol 
Region 
    1 15 19 38 10   83 
Sub-total (Luzon)   21  98 161 502 222  1004 
Region VI- Western 
Visayas 
    1 15 9 74 23 122 
Region VII- Central 
Visayas 
    7 43 31 115 57 253 
Region VIII- Eastern 
Visayas 
    1 10 5 35 14 65 
Sub-total (Visayas)     9 68 45 224 94 440 
Region IX- Western 
Mindanao 
    1 2 5 41 9 58 
Region X- Northern 
Mindanao 
    4 17 12 47 13 93 
Region XI- Davao 
Region 
   16 49 45 23 133 
Region XII-
SOCCKSARGEN 
    4 21 21 65 20 131 
Caraga     3  3 43 10 59 
ARRM          1  1 
Sub-total (Mindanao)    12 56 90 242 75 475 
Total    42 222 296 968 391 1,919 
 
 
 
Appendix 2 Number of New Commercial Building Construction -Fourth Quarter, 2013[21] 
Region Banks Hotels/motels 
etc 
Office 
Condominiums
/offices 
Stores Others Total  
NCR      2     19   45 102   47   215 
CAR      -       6     3     5     5     19 
Region 1-Ilocos 
Region 
     7     18     7   79   25   136 
Region II- Cagayan 
Valley 
      -       2   15    30     1    48 
Region III-Central 
Luzon 
     9     21   39  153   51   273 
Region 1VA- 
CALABARZON 
     7    17   24  136   46   230 
Region 1VB- 
MIMAROPA 
     2    19     1    40   17     79 
Region  V- Bicol 
Region 
     6     9   15    26   14     70 
Sub-total (LUZON)    33    111  149   571  206   1,070 
Region VI- Western 
Visayas 
     7      14   16    69    22    128 
Region VII- Central 
Visayas 
     4      30   20   115    35    204 
Region VIII- Eastern 
Visayas 
    -        5     1     12     5       23 
Region IX- Western 
Mindanao 
     3        5     6     45    11       70 
Sub-total (Visayas)     14      40   43    241    73    425  
Region X- Northern 
Mindanao 
     2      19     6     40    13        80 
Region XI- Davao 
Region 
     2      16    66     52    19      155 
Region XII-
SOCCKSARGEN 
     1      14    20     46     22      103 
CARAGA     -        5      3     52    16       76 
ARRM                1       -      1         2 
Sub-total 
(Mindanao) 
     5      54   96    190     71      416 
Total     52    219  288 1,002    350    1,911 
 
Appendix 3  Number of New Commercial Building Construction -Fourth Quarter, 2014[21] 
Region Banks Hotels/motels 
etc 
Office 
Condominiums/
offices 
Stores Others Total  
NCR      2       7       43    76       45     173 
CAR      1       9         6     20        7       43 
Region 1-Ilocos 
Region 
     5       9         8     63       44     129 
Region II- Cagayan 
Valley 
     1       7        18     52       24     102 
Region III-Central 
Luzon 
     8       6        48    130       58     250 
Region 1VA- 
CALABARZON 
     11     26        60    155        89     341 
Region 1VB- 
MIMAROPA 
     1     11        -      35       15       62 
Region  V- Bicol 
Region 
     2       4        16       24       17       63 
Sub-total (LUZON)     31      79      199     555      299    1,163 
Region VI- Western 
Visayas 
     2      21        8      74       47      152 
Region VII- Central 
Visayas 
    6      30       22      72       20      150 
Region VIII- Eastern 
Visayas 
    1        4         2      34         9        50 
Sub-total (Visayas)      9       55       32     180      76       352 
Region IX- Western 
Mindanao 
     -         5        6     34        9        54 
Region X- Northern 
Mindanao 
     2       11        7    52       23        95 
Region XI- Davao 
Region 
     1       23      67     57      22      170 
Region XII-
SOCCKSARGEN 
     1      19      29     65      28      142 
CARAGA      -        6       8      44      11        69 
ARRM      -         -       -       -      -         0 
Sub-total 
(Mindanao) 
     4       64     117     252       93       530 
Total     44       198     348   987     468    2,045 
 
Appendix 4 Number of New Commercial Building Construction -Fourth Quarter, 2015[22] 
Region Banks Hotels/motels 
etc 
Office 
Condominiums/
offices 
Stores Others Total  
NCR      4       9       50    64      51    178 
CAR      4       4         1    11        2       22 
Region 1-Ilocos 
Region 
     2       18         6     73       32    131 
Region II- Cagayan 
Valley 
     -       12        1     47       10      70 
Region III-Central 
Luzon 
     7       14        15   140       58    234 
Region 1VA- 
CALABARZON 
     10       39        37    165      106    357 
Region 1VB- 
MIMAROPA 
     3     106          2      52        18    181 
Region  V- Bicol 
Region 
     8         7          7       27          7      56 
Sub-total (LUZON)    38     209      119     579      284   1,229 
Region VI- Western 
Visayas 
    6      20          4      97        56      183 
Region VII- Central 
Visayas 
    8      17        20      119        47       211 
Region VIII- Eastern 
Visayas 
    2        5          8        43        14         72 
Sub-total (Visayas)   16      42         32      259      117       466 
Region IX- Western 
Mindanao 
     -         5         3      33        9       50 
Region X- Northern 
Mindanao 
     10         5       23     75       15      128  
Region XI- Davao 
Region 
      1        32        27     79       45      184 
Region XII-
SOCCKSARGEN 
      1        30        9     115       23      178 
CARAGA       2        13        2      37       14        68 
ARRM      -        -       -       -      -          0 
Sub-total 
(Mindanao) 
     14        85       64     339       106       608 
Total     68      336     215   1,117     507    2,303 
 
  
 2-  Industrial Building Construction 
Appendix 5 Number of New Industrial Building Constructions: Fourth Quarter, 2012 [23] 
Region Factory Repair/ 
machine shop 
Refinery Printing 
Press 
Others  Total  
NCR    5 2  - 51       58 
CAR              3         3 
Region 1-Ilocos Region    1 2    11       14 
Region II- Cagayan 
Valley 
       6        6 
Region III-Central 
Luzon 
  7    1 1 45       54 
Region 1VA- 
CALABARZON 
   15  5 1 2 55       78 
Region 1VB- 
MIMAROPA 
         7        7 
Region  V- Bicol 
Region 
    3    10       13 
Sub-total (Luzon)   31 9 2 3 188     233 
Region VI- Western 
Visayas 
    3   1   8       12 
Region VII- Central 
Visayas 
    5   1  1 24       31 
Region VIII- Eastern 
Visayas 
    1    8         9 
Sub-total (Visayas)     9   2 2 4 40        52 
Region IX- Western 
Mindanao 
     1 1   2        4 
Region X- Northern 
Mindanao 
     8 2   12       22 
Region XI- Davao 
Region 
     4    19       23 
Region XII-
SOCCKSARGEN 
     8 2   18       28 
Caraga      1 3    4         8 
ARRM       - - - - -  - 
Sub-total (Mindanao)    23 8 0 0  55        85 
Total    62 19 2 4 283      370 
 
Appendix 6 Number of New Industrial Building Constructions: Fourth Quarter, 2013[22] 
Region Factory Repair shop 
/machine shop 
Refinery Printing 
Press 
Others Total  
NCR      5    1 -    1    44     51 
CAR      -    2 -    -      1       3 
Region 1-Ilocos 
Region 
     1    1 -    -    13     15 
Region II- Cagayan 
Valley 
     -   - -    -      6      6 
Region III-Central 
Luzon 
     6   2 -    -    34     42 
Region 1VA- 
CALABARZON 
   18   6 -    1    84    109 
Region 1VB- 
MIMAROPA 
     3 - -    -      5       8 
Region  V- Bicol 
Region 
     1   1 -    -      5       7 
Sub-total (Luzon)    34  13 0    2   192    241 
Region VI- Western 
Visayas 
    -       - -    1   10      11 
Region VII- Central 
Visayas 
    9      1 -   -   11      21 
Region VIII- Eastern 
Visayas 
    -      - -   -     3       3 
Sub-total (Visayas)     9      1 0 1    24     35 
Region IX- Western 
Mindanao 
    -      1 -   -     7       8 
Region X- Northern 
Mindanao 
    3      - -    -     8      11 
Region XI- Davao 
Region 
    4     7 -    -    23      34 
Region XII-
SOCCKSARGEN 
    7     - -    -    17      24 
CARAGA     3     1 -    -    12      16 
ARRM      -     - -    -      -      - 
Sub-total 
(Mindanao) 
  17    8 0    0    67      93 
Total    60    23 0    3   283     369 
 
Appendix 7 Number of New Industrial Building Constructions: Fourth Quarter, 2014 [22] 
Region Factory Repair shop 
/machine shop 
Refinery Printing 
Press 
Others Total  
NCR     9        2     -    -    55     66 
CAR     1        -     -    -      2       3 
Region 1-Ilocos 
Region 
    2        1     -    -      6       9 
Region II- Cagayan 
Valley 
     -        1    -    -    14      15 
Region III-Central 
Luzon 
    7        6   -    -    51      64 
Region 1VA- 
CALABARZON 
   58        3 1   1    67     130 
Region 1VB- 
MIMAROPA 
     3        1 -    -      9       13  
Region  V- Bicol 
Region 
     2        1 -    -      7         9 
Sub-total (Luzon)     82      15  1    1     211      309 
Region VI- Western 
Visayas 
    6        2 -    -   15       23 
Region VII- Central 
Visayas 
    5        1 -   -   14       20 
Region VIII- Eastern 
Visayas 
    1        1 -   -     7         9 
Sub-total (Visayas)     12        4 0 0    36       52 
Region IX- Western 
Mindanao 
    1      1 -   -     8       10 
Region X- Northern 
Mindanao 
     3      3 -    -   10         16 
Region XI- Davao 
Region 
    16     - -    -    20       36 
Region XII-
SOCCKSARGEN 
    14     - -    -    13       17 
CARAGA     -     - -    -      9        9 
ARRM     -    - -    -      1        1 
Sub-total 
(Mindanao) 
  34      4 0    0    61       89 
Total    118       22  1    1   308      450 
 
Appendix 8 Number of New Industrial Building Constructions: Fourth Quarter, 2015[23] 
Region Factory Repair shop 
/machine shop 
Refinery Printing 
Press 
Others Total  
NCR     6        3     -    -    51     60 
CAR     -        1     -    -      1         2 
Region 1-Ilocos 
Region 
    3        4     -    -     19     26 
Region II- Cagayan 
Valley 
    2        -    -    -     14     16 
Region III-Central 
Luzon 
    9        -    1    -      44      54 
Region 1VA- 
CALABARZON 
  38        4    -     2     54      98 
Region 1VB- 
MIMAROPA 
    3        1    -    -       9      13 
Region  V- Bicol 
Region 
    -        -    -    -       8        8  
Sub-total (Luzon)   61       13    1     2     200      277 
Region VI- Western 
Visayas 
    6        2    -    1      19      28 
Region VII- Central 
Visayas 
    -        2    -   -       8      10 
Region VIII- Eastern 
Visayas 
    3        1  -   -       8      12  
Sub-total (Visayas)     9        5 0    1     35      50 
Region IX- Western 
Mindanao 
    -         -     -   -     8       8 
Region X- Northern 
Mindanao 
    2         2     -    -     6      10 
Region XI- Davao 
Region 
    7         3     -    -    22      32 
Region XII-
SOCCKSARGEN 
    2         2     -    -    12      16 
CARAGA     3         1      -    -      3       7 
ARRM                           0 
Sub-total 
(Mindanao) 
   14         8    0    0     51       73 
Total    84       26    1     3    286      400 
 
 
  
 3- Residential Building Construction  
Appendix 9 Number of New Residential Building Constructions: Fourth Quarter, 2012 [24] 
Region Single Duplex/ 
Quadruplex 
Apartments/ 
Accesoria 
Residential 
Condominiums 
Others Total  
NCR 1,235     45  309  48 1  1,638 
CAR   171       9 18    1   -     199 
Region 1-Ilocos 
Region 
 1,225      6 19   4  1,254 
Region II- Cagayan 
Valley 
   408    1 18    3     430 
Region III-Central 
Luzon 
  1,661 60 127   4  1,852 
Region 1VA- 
CALABARZON 
  4,363  74 1,497    1 13  5,948 
Region 1VB- 
MIMAROPA 
     339  5 7       351 
Region  V- Bicol 
Region 
    692  3 12  1     708 
Sub-total 10,094 203 2,007 50 26  12,380 
Region VI- Western 
Visayas 
  1,036   4 19  4    1,063 
Region VII- Central 
Visayas 
  2,011   25 56 2 8    2,102 
Region VIII- Eastern 
Visayas 
    280    6 19  2       307 
Sub-total  3,327   35 94 2 14    3,472 
Region IX- Western 
Mindanao 
    482   4 1  8      495 
Region X- Northern 
Mindanao 
  1,588  7 48 1 8    1,652 
Region XI- Davao 
Region 
  1,280  1 38 1 4    1,324 
Region XII-
SOCCKSARGEN 
    395  4 10         409 
Caraga     427 - 17   1       445 
ARRM       41  - - -         41 
Sub-total 4,213 16 114 2  21    4,366 
Total 17,634 254 2,215 54 61  20,218 
 
Appendix 10 Number of New Residential Building Constructions: Fourth Quarter, 2013 [25] 
Region Single Duplex/ 
Quadruplex 
Apartments/ 
Accesoria 
Residential 
Condominiums 
Others Total  
NCR   1,063        58     278         24       5 1,428 
CAR      154          3       12           -       2    171 
Region 1-Ilocos 
Region 
  1,230          4       16           -       2 1,252 
Region II- Cagayan 
Valley 
     233           3         7           -       -     243 
Region III-Central 
Luzon 
  1,611        14     198           -     5 1,828 
Region 1VA- 
CALABARZON 
  3,035        60    866          1     8  3,970 
Region 1VB- 
MIMAROPA 
     320           3       5          -     2     330 
Region V- Bicol 
Region 
     514         -       7          -     1     522 
Sub-total (Luzon)   8,160      145   1,389       25   25    9,744 
Region VI- Western 
Visayas 
     750         7      13          -     -    770  
Region VII- Central 
Visayas 
   
1,468 
       26    360         1    2  1,857 
Region VIII- Eastern 
Visayas 
                
92 
      -       2         -    -       94 
Sub-total (Visayas)  2,310         33     375        1    2   2,721 
Region IX- Western 
Mindanao 
      
731 
     -        -        -    -      731 
Region X- Northern 
Mindanao 
  1,295         4     21        2    1   1,323 
Region XI- Davao 
Region 
  1,760       53     33        2    2   1,850 
Region XII-
SOCCKSARGEN 
     407         -    14        -    -      421 
Caraga      553       20    12        -    -     585 
ARRM        31       - -        -    1        32 
Sub-total 
(Mindanao) 
 4,046       77    80       4    4   4,942 
Total 15,247     255      1,844      30   31 17,407 
 
Appendix 11 Number of New Residential Building Constructions: Fourth Quarter, 2014[26] 
Region Single Duplex/ 
Quadruplex 
Apartments/ 
Accesoria 
Residential 
Condominiums 
Others Total  
NCR  1,075         53     380         40       2 1,550 
CAR     209          4        22           -      -    235 
Region 1-Ilocos 
Region 
  1,129          8       29           -       2 1,168 
Region II- Cagayan 
Valley 
   569                29           -      -     598 
Region III-Central 
Luzon 
   
1,999 
       234     730           2      1  2,966 
Region 1VA- 
CALABARZON 
3,802        116       629          -      7  4,554 
Region 1VB- 
MIMAROPA 
   359            1        8          -      5     373 
Region  V- Bicol 
Region 
    409            1       16           -      1     427 
Sub-total (Luzon)  9,551          417     1,843         42     18 11,871 
Region VI- Western 
Visayas 
    809             22        13           3     -     847 
Region VII- Central 
Visayas 
   
1,706 
         65       86           1    -  1,858 
Region VIII- Eastern 
Visayas 
    294                 -       15            -    -      309 
Sub-total (Visayas)  2,809          87     114           4    0   3,014 
Region IX- Western 
Mindanao 
     661         -        18           -    1      680 
Region X- Northern 
Mindanao 
  1,406         1       243           -    1   1,651 
Region XI- Davao 
Region 
  1,451      1,475         62           -    2   2,990 
Region XII-
SOCCKSARGEN 
    303        -         15          -    -      318 
Caraga      602       6         22          -    1     631 
ARRM        -       -      -          -    -        0  
Sub-total 
(Mindanao) 
4,423       1,482       360        0    5 6,270 
Total 16,783    1,986      2,317       46   23 21,155 
 
Appendix 12 Number of New Residential Building Constructions: Fourth Quarter, 2015[26] 
Region Single Duplex/ 
Quadruple
x 
Apartments/ 
Accesoria 
Residential 
Condominiums 
Others Total  
NCR     845             48        313           24     8 1,238 
CAR     162               3            9             1     -    175 
Region 1-Ilocos 
Region 
 1,215               3           30             -      - 1,248 
Region II- Cagayan 
Valley 
    407                2             9             -      2   420 
Region III-Central 
Luzon 
  1,687           258          314           -      1 2,260 
Region 1VA- 
CALABARZON 
  5,070           580       1,184            2      11  6,847 
Region 1VB- 
MIMAROPA 
     529               8              31            -       1     569 
Region V- Bicol 
Region 
     345              12                7            -       3     367 
Sub-total (Luzon)  10,260             914          1,897           27     26  13,124 
Region VI- Western 
Visayas 
 1,339              12            85            -      2  1,438 
Region VII- Central 
Visayas 
  3,058          17            15            2      1  3,093 
Region VIII- Eastern 
Visayas 
     352                 5           144            -      3     504   
Sub-total (Visayas)  4,749           34         244             2       6   5,035 
Region IX- Western 
Mindanao 
     911            8               9             -      2      930 
Region X- Northern 
Mindanao 
  1,785            3               4             -      3   1,795 
Region XI- Davao 
Region 
  1,894            -              10              1      1   1,906 
Region XII-
SOCCKSARGEN 
     377            4              19              -       -      400 
Caraga   1,067            9                5              -       1    1,082 
ARRM          2                 -                               2    
Sub-total 
(Mindanao) 
  6,036          24              47              1       7    6,115 
Total 21,045 972          2,188        30     39 24,274 
 
Appendix 13 BERDE rating scheme [27] 
Summary of the 
Points 
 No. of Points 
Management   
 MN-PT- 1: BERDE Consultant  2 
 MN-PT-2: Stakeholder Consultation  6 
 MN-PT-3: Design Charrette  1 
 MN-PT-4: Security  1 
 MN-PT-5: Sustainability Commitment  1 to 4 
Land Use and 
Ecology 
  
 LE-PT-1: Land Reuse  2 to 6 
 LE-PT-2: Protection and Improvement of Ecological Features  
 2 to 6 
 LE-PT-3: Pro- Local Biodiversity Open Space  2 to 3 
 LE-PT-4: Heat Island Effect: Non-Roof  1 to 2 
 LE-PT-5: Heat Island Effect: Building Roof  1 
 LE-PT-6: Flood Risk Minimization   2 
Water   
 WT-PT-1: Water Sub-Metering   1 
 WT-PT-2: Potable Water Consumption Reduction   1 to 4 
 WT-PT-3: Efficient Landscape Irrigation   1 to 2 
Energy   
 EN-PT-1: Energy Sub-Metering    1 
 EN-PT-2: Energy Efficient Lighting   1 
 EN-PT-3: Natural Ventilation   3 
 EN-PT-4: On-Site Renewable Energy Generation   3 
 EN-PT-5: Energy Efficiency Improvement   1 
 EN-PT-6: Energy Efficiency Building Envelope   1 to 3 
 EN-PT-7: Energy Efficient Equipment   1 to 4 
 EN-PT-8: Building Automation Systems   2 
Transportation   
 TR-PT-1: Bicycle Rider Amenities   1 
 TR-PT-2: Fuel Efficient and Low Emitting Vehicles   1 
 TR-PT-3: Parking   3 
 TR-PT-4: Proximity to Key Establishments   3 
 TR-PT-5: Public Access   1 
 TR-PT-6: Contribution to Public Transport Amenities   1 to 3 
 TR-PT-7: Public Transportation Access   1 to 4 
 TR-PT-8: Transportation Impact Assessment   2 
Indoor Environment 
Quality 
  
 EQ-PT-1: External View and Daylighting   1 
 EQ-PT-2: Illumination Control   1 
 EQ-PT-3: Glare Control   1 
 EQ-PT-4: Thermal Control   1 
 EQ-PT-5: Indoor Air Quality   1 
 EQ-PT-6: Microbial Contamination Prevention   1 
 EQ-PT-7: Low VOC Environment   1 
Materials   
 MT-PT-1: Civil Works   2 
 MT-PT-2: Electrical Works   2 
 MT-PT-3: Architectural Works and Finishes   2 
Emissions   
 EM-PT-1: Pollutant and Greenhouse Gas Inventory   2 
 EM-PT-2: Ozone Protection   1 
 EM-PT-3: Emission Control   1 
Waste   
 WS-PT-1: Construction Waste Diversion   2 to 6 
 WS-PT-2: Materials Recovery Facility   5 
Heritage 
Conservation 
  
 HC-PT-1: Heritage Feature Protection   3 
 HC-PT-2: Heritage Features Promotion   1 
Innovation   
 IN-PT-1: Innovation in Design or Process  10 maximum 
 IN-PT-2: Innovation in Performance  10 maximum 
 Innovation under management: 
Conduct a design phase commissionability review  
Conduct of extended commissioning after one year  
 
  1 
  1 
 Innovation under Land  Use and ecology:  
Flood risk assessment report data based on 50-year, 24-hour rainfall 
Flood risk assessment report data based on 100-year, 24-hour rainfall 
 
  1 
  1 
 Innovation under WT: 
Installation of water submeters for major water  usages accounting for 
40% of total water consumption 
Integration of water metering system with BAS 
 
  1 
  1 
 Innovation under Energy: 
BAS in place for monitoring MVAC 
Conduct of CFD studies of naturally ventilated spaces 
Annual energy reduction cost greater than 15% 
25% energy reduction OR 150 kWH/m2per year (12-hour operation) OR 
300 kWh/m2 per year (24-hour operation) 
Energy modelling reports representing building performance 
10% improvement above minimum EER for unitary A/Cs OR 10% 
improvement in efficiency baseline for chillers 
20% improvement above minimum EER for unitary A/Cs OR 20% 
improvement in efficiency baseline for chillers 
30% improvement above minimum EER for unitary A/Cs OR  
30% improvement in efficiency baseline for chillers 
Inclusion of lifts, lighting, RE systems, and external loads in BAS 
 
   1 
   1 
   1 
   1 
   1 
   1 
   2 
   3 
   1 
 Innovation under Environmental Quality   
 Use of automatic lighting controls    1 
 100% compliance with required VOC levels for materials   1 
 Innovation under MT:  
 Any three of the criteria identified in MT-PT-1 are met   1 
 All criteria identified in MT-PT-1 are met 
All criteria identified in MT-PT-2 are met 
  2 
   1 
Total  100 
 
 
  
Summary of smart building systems 
  
Appendix 14 Smart building systems 
Smart building is consist of software and hardware systems including the enterprise and integration systems 
and building systems [11]. Fully funded and modernized smart grid technologies comprised of smart meter 
deployment, electrical storage facilities, and special sensors [12]. 
1. Hardware (building systems) 
Smart buildings are equipped with smart building systems including HVAC, lightings, fire alarm, security 
control, smart metering, smart plugs and etc. [11], [4]. 
• Smart meters is a smart building devices that  provide real time information on energy use and allows 
building owners to better manage their energy use and save money  
• Building automation include the implementation of an effective control strategy on the heating, 
ventilation and air conditioning (HVAC) systems [13]. HVAC (heating, ventilation and air 
conditioning) are commonly used in smart buildings [14]. An efficient HVAC provides constant and 
comfortable temperature as well as fresh and filtered air with a comfortable humidity range to the 
buildings [13].  
• LED lightings can reduce power losses of DC distribution grid in smart buildings [15]. T5 tube lamp 
and T8 tube lamp that are examples of LED lightings that are energy widely used in nowadays in smart 
buildings [16].  
• The smart building will have a variety of charging points for electric vehicles (EV), most of which 
will be public charging points [9] 
• CCTV is security system primarily use for building surveillance and security purposes 
2. Software (enterprise and integration system) 
• SCADA system maintains the confidentiality and authentication of the transported data in building 
automation network domains [17]. The integration of SCADA and ICT infrastructure improve the 
energy efficiency and enable groups of stakeholders to offer services to customer [18]. 
• Wireless Sensor Network (WSN) is widely recognized communication technology used in green 
buildings [19]. It is more efficient than the traditional communication technology [20] as WSN 
enhances various electric power systems, including generation, delivery, and utilization, making them 
a vital component of the next-generation electric power system, the smart grid.  It provides a reliable 
solution for the smart grid's end-user metering, control, and communication [21], which is commonly 
used as monitoring tools in many fields including military, health and critical infrastructures [22]. 
Wireless sensor networks (WSNs) are essential for smart grid implementation on smart buildings and 
energy management applications [23]. Generally, wireless sensors used as a platform to monitor 
building’s demand and response, load scheduling, occupancy-based control, intelligent lighting, and 
other general-purpose control strategies [24].  Wireless Sensor and Actuator Network. It is integrated 
with computer intelligence intended for a large range of applications and for energy management 
systems [25]. Outdoor sensor- read the temperature of ambient air outside the building and adjust the 
temperature of fluids in the heating system to maximize efficiency in the transfer of heat to the 
buildings [26]. The C02 sensor is wireless and battery driven meaning it requires no wiring for power 
or for the control signal to any controllers [5]. 
• Home Management System (HEMS) controls the appliances such as air conditioning units (ACs) [27], 
battery energy storage systems (BESSs), electric vehicles (EVs), and heat pump water heaters 
(HPWHs)[28] and enable Demand Response implementation [29] wherein the operations match to the 
behavior of a resident when the electricity price changes. 
• Energy Management System (EMS) should be constantly and intelligently find the balance between 
user requirements and energy saving [31]. The Energy Management System (EMS) of Smart Building 
provides this abstraction layer, by means of which is possible to schedule energy consumption and 
generation [32]. The growing share of fluctuating power generation by renewable resources and the 
increasing distribution of battery electric vehicles require the integration of intelligent Energy 
Management Systems (EMS) into the electrical power grid [6]. The EMS reduces the consumption of 
the consumers at the peak load hours and thus reduces the carbon emissions of the household [23]. 
• Building Automated System (BAS) with control over the building’s HVAC systems has long been 
viewed as the core smart system in a commercial building [4]. The building automation system (BAS) 
and the smart building technologies [26] are the main components of smart buildings. Building 
Automation System integrated to information technology improve it building efficiency [33], [1]. BAS 
controls HVAC equipment [4] in direct relation to temperature [1].  
Others enterprise systems integration mainly in smart homes include smart plug, AMI, and IHD that can 
recognize, control and reduce energy[30]. 
 
                                                                    Smart Building systems 
Enterprise and integration systems SCADA, Wireless Sensor Networks (WSN), Home 
Energy Management Systems (HEMS), Energy 
Management Systems (EMS), Building Automation 
Systems (BAS) 
Building systems HVAC,  Smart meter, LED lighting, electric vehicle 
port 
Table 4. Smart Building systems 
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